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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device in which clogging of a catalyst 
regeneration type particulate filter can surely be 
prevented. 

SOLUTION: In the exhaust emission control device, 
which is equipped with the catalyst regeneration type 
particulate filter 1 1 in the middle of an exhaust pipe 9 
(exhaust passage) through which exhaust gas 8 from a 
diesel engine 1 (internal combustion engine) flows, an 
inlet 14 is opened in the vicinity of an exhaust manifold 7 
of the diesel engine 1 , and in this manner, a sub-air- 
intake duct 15, which takes in a high-temperature air 
within an engine room as intake air 5, is provided in an 
air-intake pipe 6'. The intake air 5 from the sub-air- 




intake duct 15 and that from an air-intake duct 2 are adjusted in an appropriate mixing ratio, 
by opening degree adjusting valves 16A and 16B, and led into the diesel engine 1. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an exhaust emission control device. 
[0002] 

[Description of the Prior Art] The particulate (Particulate Matter: particulate matter) discharged from a 
diesel power plant use as a principal component a part for the soot which consist of carbonaceous, and 
SOF which consist of a high-boiling point hydrocarbon component (Soluble Organic Fraction: fusibility 
organic component), and although the presentation which contained the sulfate (Myst-like sulfuric acid 
component) of a minute amount further be accomplished, equip a particulate filter be conventionally 
performed while be the exhaust pipe with which exhaust gas circulate as this kind of a particulate cure 
against reduction. 

[0003] the passage where this kind of particulate filter has honeycomb structure of the porosity which 
consists of ceramics, such as cordierite, and ********** and ^ inlet port do not have by turns the inlet 
port of each passage divided in the shape of a grid **** suggestion ******- that outlet --**** 
suggestion **** — it is like and is made to be discharged to the downstream only in the exhaust gas 
which penetrated the porosity thin wall which divides each passage 

[0004] And although it is necessary to carry out combustion removal of the particulate suitably, and to 
aim at playback of a particulate filter before an exhaust back pressure increases by blinding since uptake 
of the particulate in exhaust gas is carried out to the inside front face of said porosity thin wall and it is 
deposited on it In the operational status of the usual diesel power plant Since there are few opportunities 
for an exhaust-gas temperature high like a particulate carries out self-combustion to be obtained, for 
example, make a particulate filter support in one the oxidation catalyst which adds rare earth elements, 
such as a proper quantity of a cerium, to the thing which made the alumina support platinum, and grows 
into it, or Adopting as the preceding paragraph of a particulate filter the particulate filter of the catalyst 
re-greensand mold which arranged the oxidation catalyst with another object is examined. 
[0005] That is, if the particulate filter of such catalyst re-greensand mold is adopted, the particulate 
oxidation reaction by which uptake was carried out will be promoted, ignition temperature will fall, and 
it will become possible to carry out combustion removal of the particulate also with an exhaust-gas 
temperature lower than before. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it is the case where the particulate filter of 
this catalyst re-greensand mold is adopted There is an activity temperature field in the oxidation catalyst 
with which this particulate filter is equipped by attaching, and generally, since the activity minimum 
temperature is about 300 degrees C When the operational status in an exhaust-gas temperature which 
turns around this activity minimum temperature the bottom continued, there was a possibility that the 
fault that combustion removal of the particulate is not carried out good may happen since an oxidation 
catalyst is not activated, and a particulate filter might start blinding. 

[0007] This invention is what was made in view of the above-mentioned actual condition, and it aims at 
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offering the exhaust emission control device which enabled it to avoid certainly the blinding of the 

particulate filter of catalyst re-greensand mold. 

[0008] 

[Means for Solving the Problem] This invention is the exhaust emission control device which equipped 
the particulate filter of catalyst re-greensand mold while having been the exhaust air passage where the 
exhaust gas from an internal combustion engine circulates. The sub air intake duct which carries out 
opening of the inlet near said internal combustion engine's exhaust manifold, and incorporates the 
elevated-temperature air in an engine room as inhalation of air in the middle of the inhalation-of-air 
passage which leads inhalation of air to an internal combustion engine is prepared. It is characterized by 
constituting so that the inhalation of air from this sub air intake duct and the inhalation of air from the 
upstream of said inhalation-of-air passage may be led to said internal combustion engine. 
[0009] Therefore, even if it is in operational status with the low exhaust-gas temperature in the time of 
light load operation of an internal combustion engine etc. in this invention If it is made to carry out the 
temperature up of the inhalation of air which incorporates the elevated-temperature air near the exhaust 
manifold as inhalation of air from a sub air intake duct, is mixed to the inhalation of air of inhalation-of- 
air passage, and is introduced into an internal combustion engine by this The exhaust-gas temperature 
discharged by said internal combustion engine will rise, it will be maintained beyond the activity 
minimum temperature of an oxidation catalyst, and combustion removal of the particulate by which 
uptake was carried out to the particulate filter will be carried out good. 

[0010] Furthermore, in this invention, it is desirable to constitute so that the inhalation of air from a sub 
air intake duct may be mixed only under the conditions as which it had a fault uptake judging means to 
judge the fault uptake condition of a particulate filter, and the fault uptake condition of a particulate 
filter was detected by this fault uptake judging means. 

[001 1] As a result of limiting a control range so that the inhalation of air from a sub air intake duct may 
be mixed only when the fault uptake condition of a particulate filter is detected by the fault uptake 
judging means if it does in this way, the fall of the output by the charging efficiency in a gas column 
falling by installation of inhalation of air with high (the volume is big) temperature or fuel consumption 
will be controlled as much as possible. 

[0012] In addition, even if it arranges an oxidation catalyst with another object in the preceding 
paragraph of a particulate filter, the particulate filter itself may be made to support an oxidation catalyst 
in one as a particulate filter of the catalyst re-greensand mold used for this invention. 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below, referring to 
a drawing. 

[0014] Drawing 1 - drawing 4 show an example of a gestalt which carries out this invention, and one in 
drawing shows the diesel power plant (internal combustion engine) carried in large-sized conveyance 
cars, such as a truck and a tractor. The air intake duct 2 with which the rear face of the cab which is not 
illustrated etc. is equipped and which stands up is connected to an air cleaner 4 through the bellows hose 
3. The inhalation of air 5 by which dust removing was carried out through this air cleaner 4 is introduced 
through the intake manifold which is not illustrated to said diesel power plant 1 through an inlet pipe 6. 
[0015] Moreover, the exhaust gas 8 discharged by the exhaust manifold 7 is discharged out of the 
vehicle through the exhaust pipe 9 from each gas column of this diesel power plant 1, and the particulate 
filter 1 1 of the catalyst re-greensand mold which arranges an oxidation catalyst 10 in the preceding 
paragraph with another object, and grows into it is equipped in the middle of this exhaust pipe 9. 
[0016] In addition, although the case where the oxidation catalyst 10 made into the honeycomb structure 
of the **** flow through method shown in drawing 3 has been arranged with another object in the 
preceding paragraph of a particulate filter 1 1 is illustrated in the example currently illustrated here, it is 
possible to make it also make particulate filter 1 1 the very thing support an oxidation catalyst 10 in one. 
[0017] moreover - the passage 12 where the concrete structure of a particulate filter 1 1 is as being 
shown in drawing 4 , this particulate filter 1 1 has honeycomb structure of the porosity which consists of 
a ceramic, and ********** md an in j et port do nQt have by ^ inlet port of each passage 12 
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divided in the shape of a grid **** suggestion ****** — that outlet --**** suggestion ****-- it is like 
and it makes discharged to the downstream only in the exhaust gas 8 which penetrated the porosity thin 
wall 13 which divides each passage 12 

[0018] In this example of a gestalt, to and inlet-pipe & which has connected between the bellows hose 3 
and air cleaners 4 The sub air intake duct 15 which carries out opening of the inlet 14 to about seven 
exhaust manifold of a diesel power plant 1, and incorporates the elevated -temperature air in an engine 
room as inhalation of air 5 is formed. It constitutes so that the opening modulating valves 16A and 16B 
may adjust the inhalation of air 5 from this sub air intake duct 15, and the inhalation of air 5 from said 
air intake duct 2 to a proper mixing ratio and it may lead to said diesel power plant 1 . 
[0019] Although opening modulating valve 16A which controls the flow rate of the inhalation of air 5 
from an air-intake-duct 2 side is opened fully in the usual condition and opening modulating valve 16B 
which controls the flow rate of the inhalation of air 5 from the sub air-intake-duct 15 side has more 
specifically become a close by-pass bulb completely in the usual condition as the continuous line shows 
in drawing 2 When the opening command signals 18A and 18B from the control unit 17 which 
accomplishes an engine control computer (ECU:ElectronicControl Unit) are received Switching 
operation of each of the opening modulating valves 16A and 16B is carried out by proper opening as the 
two-dot chain line shows in drawing 2 . The inhalation of air 5 from the sub air intake duct 15 is 
incorporated with a proper mixing ratio (it is also possible to change only to inhalation of air 5 
completely from the sub air intake duct 1 5). 

[0020] On the other hand, the rotational frequency signal 20 from the rotation sensor 19 which detects 
the rotational frequency of a diesel power plant 1 in said control device 17, the load sensor 21 (the 
accelerator sensor which detects accelerator opening — ) which detects the load of a diesel power plant 1 
The load signal 22 from the sensor which detects the movement magnitude of the control rack of a fuel 
injection pump is inputted, respectively. Based on the current engine speed and current load of a diesel 
power plant 1 which are judged by these engine-speeds signal 20 and the load signal 22, an exhaust-gas 
temperature is presumed on a control map (2 -dimensional map by the engine speed and the load). The 
opening command signals 18A and 18B are outputted towards the opening modulating valves 16A and 
16B in a operating range with a low exhaust-gas temperature. 

[002 1 ] however, in this example of a gestalt, as a fault uptake judging means to judge the fault uptake 
condition of a particulate filter 1 1 The location before and after inserting a particulate filter 1 1 is 
equipped with pressure sensors 23 and 24, respectively. The pressure signals 25 and 26 from these 
pressure sensors 23 and 24 are inputted into said control unit 17. Only when the fault uptake condition 
of a particulate filter 1 1 is detected based on the pressure signals 25 and 26 from said pressure sensors 
23 and 24, the limit is applied so that the opening command signals 18A and 18B may be outputted. 
[0022] It is distinguished whether drawing 5 shows the flow chart about the concrete control procedure 
of a control device 17, the pressure signals 25 and 26 from pressure sensors 23 and 24 are first 
incorporated at step SI, subsequently the differential pressure of the entrance side of a particulate filter 
1 1 and an outlet side is computed based on said pressure signals 25 and 26 at step S2, and said 
differential pressure is in a normal range at step S3 further. 

[0023] That is, although the differential pressure which makes ventilation resistance a factor exists in the 
entrance side and outlet side of a particulate filter 1 1 from the first, since the differential pressure of the 
entrance side of a particulate filter 1 1 and an outlet side increases when there are many particulate 
amounts of residuals (cinder) by which uptake was carried out to the particulate filter 1 1, based on this 
differential pressure, the playback condition of a particulate filter 1 1 can grasp indirectly. 
[0024] And when the differential pressure of the entrance side of a particulate filter 1 1 and an outlet side 
was in the normal range at step S3 and it is distinguished, a particulate filter 1 1 is returned to "START" 
as what was reproduced good without a particulate residual, and the procedure of step SI - step S3 is 
repeated for every predetermined time. 

[0025] on the other hand, when differential pressure had exceeded the normal range at step S3 and it is 
distinguished It progresses to step S4 and the rotational frequency signal 20 of the rotation sensor 19 and 
the load signal 22 from the load sensor 21 are incorporated. Subsequently It is made whether the 
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operational status of the current diesel power plant 1 judged from the engine-speed signal 20 and the 
load signal 22 at step S5 is in the low continuation playback improper field of the exhaust-gas 
temperature in a control map, and to be judged. 

[0026] namely, on the control map which consists of the 2-dimensional map of a rotational frequency 
and a load From an exhaust-gas temperature becoming low in the comparatively low field (light load 
field) of a load The field which cannot count upon continuation playback of a particulate filter 1 1 
especially among the fields where this exhaust-gas temperature is low, That is, the exhaust-gas- 
temperature field lower than the activity minimum temperature of the oxidation catalyst currently 
supported by the particulate filter 1 1 is appointed as a continuation playback improper field. It is 
immediately judged by testing by comparison the rotational frequency and load of a diesel power plant 1 
which were detected by the rotation sensor 19 and the load sensor 21 on a control map whether current 
operational status is in a continuation playback improper field. 

[0027] and when it is judged that current operational status is in a continuation playback improper field 
at step S5 The opening command signals 18A and 18B which progressed to step S6 and were turned to 
the opening modulating valves 16A and 16B are outputted. A series of control procedures will be 
completed by this, and the same procedure will be again repeated from "START." On the other hand, 
when current operational status is judged that there is nothing to a continuation playback improper field 
at step S5, it will be returned to step S4 and the operational status of a diesel power plant 1 will be 
supervised succeedingly. 

[0028] If it ** and an exhaust emission control device is operated with such a control unit 17 Even if it 
is in operational status with the low exhaust-gas temperature in the time of light load operation of a 
diesel power plant 1 etc. Since about seven-exhaust manifold elevated-temperature air is incorporated as 
inhalation of air from the sub air intake duct 15 and inhalation of air with this high temperature is led to 
a diesel power plant 1 The exhaust-gas temperature discharged from this diesel power plant 1 will rise, it 
will be maintained beyond the activity minimum temperature of an oxidation catalyst 10, and 
combustion removal of the particulate by which uptake was carried out to the particulate filter 1 1 will be 
carried out good. 

[0029] In addition, it is a well-known fact that there is a correlation in an intake-air temperature and an 
exhaust-gas temperature, for example, if the temperature up of the intake-air temperature is carried out 
to about 60 degrees C from about 20 degrees C, it is already checked by experiment that an exhaust-gas 
temperature also becomes about 760 degrees C from about 720 degrees C corresponding to a part for 
this temperature rise. Moreover, what about 100-degree C temperature up can be expected depending on 
incorporating the elevated-temperature air in an engine room from about seven exhaust manifold, and 
about 250-degree C temperature up can be expected also for by the time of a heavy load also in the time 
of a low load is checked. 

[0030] Therefore, since according to the above-mentioned example of a gestalt it is maintainable to the 
active state which raised the exhaust-gas temperature suitably and was stabilized in the oxidation 
catalyst 10 even if it is in operational status with the low exhaust-gas temperature in the time of light 
load operation of a diesel power plant 1 etc., combustion removal of the particulate by which uptake was 
carried out to the particulate filter 1 1 can be carried out good, and, thereby, the blinding of a particulate 
filter 1 1 can be avoided certainly. 

[003 1] Moreover, especially in this example of a gestalt, it has pressure sensors 23 and 24 as a fault 
uptake judging means to judge the fault uptake condition of a particulate filter 1 1 . Since it constitutes so 
that the inhalation of air 5 from the sub air intake duct 15 may be mixed only under the conditions as 
which the fault uptake condition of a particulate filter 1 1 was detected by these each pressure sensors 23 
and 24 A control range can be limited so that the inhalation of air 5 from the sub air intake duct 15 may 
be mixed, only when the fault uptake condition of a particulate filter 1 1 is detected. The fall of the 
output by the charging efficiency in a gas column falling by installation of the inhalation of air 5 with 
high (the volume is big) temperature or fuel consumption can be controlled as much as possible. 
[0032] In addition, the exhaust emission control device of this invention is not what is limited only to 
the above-mentioned example of a gestalt. Mode setting to which an opening command signal which 
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always mixes the inhalation of air from a sub air intake duct by the operating range with a low exhaust- 
gas temperature is made to output from a control unit may be carried out without equipping a fault 
uptake judging means. In equipping a fault uptake judging means, moreover, besides a means to equip 
with a pressure sensor the **** particulate filter order location mentioned above, respectively, and to 
detect differential pressure Of course, modification can be variously added within limits which do not 
deviate from that a means to presume the fault uptake condition of a particulate filter by making 
mileage, operation time, etc. into a standard can be adopted, and the other summaries of this invention. 
[0033] 

[Effect of the Invention] According to the exhaust emission control device of above-mentioned this 
invention, the effectiveness which was excellent in the versatility like the following can be done so. 
[0034] (I) Since it is maintainable to the active state which raised the exhaust-gas temperature suitably 
and was stabilized in the oxidation catalyst for particulate filter playback even if it is in operational 
status with the low exhaust-gas temperature in the time of light load operation of an internal combustion 
engine etc., combustion removal of the particulate by which uptake was carried out to the particulate 
filter can be carried out good, and, thereby, the blinding of a particulate filter can be avoided certainly. 
[0035] (II) It has a fault uptake judging means to judge the fault uptake condition of a particulate filter. 
If it constitutes so that the inhalation of air from a sub air intake duct can be mixed only under the 
conditions as which the fault uptake condition of a particulate filter was detected by this fault uptake 
judging means A control range can be limited so that the inhalation of air from a sub air intake duct may 
be mixed, only when the fault uptake condition of a particulate filter is detected. The fall of the output 
by the charging efficiency in a gas column falling by installation of inhalation of air with high (the 
volume is big) temperature or fuel consumption can be controlled as much as possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** the word which can not be translated. 

3 In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the exhaust emission control device which equipped the particulate filter of catalyst re- 
greensand mold while having been the exhaust air passage where the exhaust gas from an internal 
combustion engine circulates. The sub air intake duct which carries out opening of the inlet near said 
internal combustion engine's exhaust manifold, and incorporates the elevated-temperature air in an 
engine room as inhalation of air in the middle of the inhalation-of-air passage which leads inhalation of 
air to an internal combustion engine is prepared. The exhaust emission control device characterized by 
constituting so that the inhalation of air from this sub air intake duct and the inhalation of air from the 
upstream of said inhalation-of-air passage may be led to said internal combustion engine. 
[Claim 2] The exhaust emission control device according to claim 1 characterized by constituting so that 
the inhalation of air from a sub air intake duct may be mixed only under the conditions as which it had a 
fault uptake judging means to judge the fault uptake condition of a particulate filter, and the fault uptake 
condition of a particulate filter was detected by this fault uptake judging means. 
[Claim 3] The exhaust emission control device according to claim 1 or 2 characterized by having 
arranged the oxidation catalyst with another object in the preceding paragraph of a particulate filter. 
[Claim 4] The exhaust emission control device according to claim 1 or 2 characterized by making the 
particulate filter itself support an oxidation catalyst in one. 



[Translation done.] 
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